Somatodendritic and axonal anatomy of intracellularly labeled serotonergic neurons in the rat medulla.
A knowledge of the anatomy of medullary serotonergic cells is critical to understanding local and brainstem circuits in which these cells participate. Serotonergic neurons (n = 16) were identified, as previously described (Mason [1997] J. Neurophysiol. 77:1087-1098) by their slow and steady background discharge in halothane anesthetized rats. Neurons were then intracellularly labeled with Neurobiotin and visualized with 3,3'diaminobenzidine. The validity of the physiological identification of serotonergic cells was confirmed by processing two neurons that were physiologically characterized as serotonergic for serotonin immunoreactivity; both tested cells contained immunoreactive serotonin. The dendrites and axon of each labeled cell were reconstructed by using a three-dimensional computerized system. Somata were small or medium in size and had fusiform, triangular, or multipolar shapes. The dendritic arbor was constricted with most dendrites extending for less than 500 microm from the soma. All labeled axons projected caudally and travelled in the ventrolateral medulla, either dorsal or ventral to the lateral reticular nucleus. Most cells had collaterals and/or dense axonal swellings in the nucleus reticularis gigantocellularis, nucleus reticularis magnocellularis, raphe magnus, and the ventrolateral medulla. Non-local collaterals and swellings were also observed in the nucleus reticularis gigantocellularis and in the ventrolateral medulla at all medullary levels. The results demonstrate that 1) the dendrites of serotonergic cells are restricted to raphe magnus and the ventral part of nucleus reticularis magnocellularis; and 2) serotonergic cells project to medullary nuclei that contain bulbospinal cells which project to dorsal, intermediate, and ventral horns. Serotonergic cell projections to brainstem sites may mediate the integration of sensory, autonomic, and motor modulation at the brainstem level.